Vitamin A supplementation at pharmacological doses induces nitrosative stress on the hypothalamus of adult Wistar rats.
Vitamin A is a micronutrient involved in the regulation of a normal mammalian brain function. In spite of this, it has been demonstrated that vitamin A exerts a wide range of deleterious effects regarding neuronal homeostasis, for instance impairing brain metabolism and suppressing neurogenesis, to cite a few. In addition, vitamin A is a redox active molecule, i.e. it is both anti- and pro-oxidant, depending on its concentration. In the herein presented work, we performed some experiments aiming to investigate the effects of clinically applied doses of vitamin A (1000-9000 IU/kg/day during 28 days) on rat hypothalamic redox state and mitochondrial electron transfer chain (METC) activity, as well as on hypothalamic alpha-synuclein and D2 receptor (dopamine receptor) contents. Additionally, we quantified caspase-3 activity and tumor necrosis factor-alpha (TNF-alpha) levels to assess either neuronal death or an inflammatory state in such brain area. We found that vitamin A supplementation increased free radical production, as well as oxidative and nitrosative stress, in rat hypothalamus. Also, we observed increased complex I-III activity, but decreased complex IV activity in the hypothalamus of vitamin A-treated rats, which may give rise to the increased superoxide anion (O(2)(-)) production found here. Other parameters investigated here, i.e. alpha-synuclein and D2 receptor contents did not change. Even though we did not observe signs of increased cell death or inflammation in the rat hypothalamus, more attention is needed when vitamin A is the choice of treatment in certain pathologies.